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Diamond is synthesised by a chemical vapour deposition in gas phase 
under a reduced press. The substrate is vibrated during the synthesis. 
Pref . a carbonaceous gas, opt. in combination with hydrogen gas, is fed 
to the reaction chamber for the synthesis. Over a silicone wafer as the 
substrate, diamond is synthesised using a microwave reactor, under the 
conditions: wave number 2.45 GHz, substrate vibration cycle:40 kHz, 
substrate temp.:900 deg. C, reaction press.: 50 Torr, carbonmonoxide 
feed: 10 seem, hydrogen feed: 90 seem, time:lhour. A 15 thick deposit 
was obtd. Raman spectrophotometric analysis revealed a formation of 
pure diamond. The deposit consists of fine particles 1.0 micron or 
less, in uniform compsn. and distribution over the substrate surface. 
ADVANTAGE - Nucleations are enhanced and a diamond layer consisting 
of dense aggregation of fine crystals with strong adhesion to the 
substrate is obtd. 
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ABSTRACT 

PURPOSE: To synthesize diamond constituted of fine polycrystal of high 
crystal nucleus density, outstanding in adherability, by low-pressure vapor 
synthesis through the CVD process while vibrating a base substance. 
CONSTITUTION: The interior of a reaction chamber 1 consisting of e.g., 
quartz tube is kept under a pressure of 10(sup -5)-10(sup 3), and a 
microwave generated by a magnetron 2 is irradiated on a raw material gas 
such as CO+H(sub 2) introduced into said chamber 1 through a waveguide 3 to 
excite and decompose the raw material gas. A base substance 4 is held on 
its holder 5 in the reaction chamber 1 and heated by a heating means along 
with application a supersonic vibration from a supersonic vibration 
generator 10. Thence, plasma particles produced by excitation and 
decomposition of the raw material gas are emitted on the base substance 4 
under vibration heated at 400-1200 deg.C, thus forming the objective 
diamond on the base substance 4 in high adhesiveness. 
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